We describe a simulation study of benzene desorption from Pd(ll1).
In this work a more detailed simulation is perfamed, which shows why LEED patterns corresponding to benzene ordered structures, produced by those repulsive lateral interactions, are not observed.
The adsorption-lesorption process of benzene on Pd(l11) is simulated on a hexagonal lattice. It has been supposed that the adsorption site for c6H6 is a symmetric site [5] . with the c 6 ring adsorbed on a hexagon of the lattice. The initial configuration has been simulated, trying to locate the rings on the surface in such a way that the benzene cannot be adsorbed on another benzene. This means that the GH6 can perform small migrations on the surface until it finds a free place to adsorb in a flat position; these migrations are allowed through the thermal energy of the molecule. It is also allowed for a molecule that is trying to adsorb to produce small movements of its nearest neighbours in order to obtain enough room to adsorb in a flat position. In these conditions the maximum coverage of flat-lying molecules is 0.12 molecules per Pd atom. Figure 1 represents a snapshot of this situation. The adsorbed layer has small ordered patches that are not large enough to produce LEED patterns, confirming experimental findings [SI.
The desorption process has been simulated using a Hamiltonian H ( i , j ) = H&i, j ) + CM E i d ( i , j)S, where HO is the adsorption site energy, Eht is the m! interaction energy, S(i, j ) is 0 if the site is empty and 1 if it is occupied, S, is the occupation matrix for the nearest neighbours, and the sum is over all the nearest neighbours.
The reaction C& + 6C+3Hz has been simulated with a reaction probability calculated from an activation energy E,. This means that the benzene molecule can desorb or react with the following probabilities: PdCs = udexp(H/RT)dt and Pmc = v,exp(E,/RT)dt. During the simulation the molecules are able to move from the original site to a neighbouring site; this is done to keep the system close enough to thermodynamic equilibrium, These movements are selected with a probability pjwp = exp(A.H/RT) where AH is the difference in energy between the initial and final states.
With this method thermal desorption spectra have been simulated and good agreement with experimental data [4] obtained (figure 2).
